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Introduction
To address the climate change issue, developed nations have considered introducing carbon pricing mechanisms in the form of a carbon tax or an emissions trading scheme (ETS).
Despite the small number of programs actually in operation, these mechanisms remain under active discussion in a number of countries, including Japan. Using an input-output model of the Japanese economy, this paper analyzes the effects of carbon pricing on Japan's industrial sector.
We also examine the impact of a rebate program of the type proposed for energy intensive trade exposed (EITE) industries in U.S. legislation, the Waxman-Markey bill (H.R. 2454), and in the European Union's ETS.
Although a carbon pricing mechanism would induce producers and consumers to reduce their carbon emissions, it would do so at a significant cost to EITE industries, as some production might relocate to nations with either limited or no regulation of CO 2 emissions. This potential movement of energy-intensive production raises concerns about the manufacturing sector in developed countries, known as the competitiveness issue.
The impacts of carbon prices on industries, however, can depend on the design of the carbon pricing policy. To offset cost increases due to carbon pricing in the E.U. ETS, EITE industries are given free allowances based on an industry-wide benchmark. In the U.S., the American Clean Energy and Security Act of 2009 (H.R. 2454, also known as the WaxmanMarkey climate bill), which passed the House of Representatives in 2009, has somewhat similar provisions.
The Japanese government has tried to implement a carbon tax ranging from \2,600 to \3,600/t-C (US$26 to $36). In addition, the Japanese government has considered a domestic ETS.
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2 introduced in Japan in the next few years. However, the government has agreed to introduce a carbon tax of \1,060/per ton of carbon (t-C).
Although several studies have previously examined the impact of carbon prices on the overall economy and on the household sector, limited research has focused on the potential impacts of such a scheme on Japanese industry. The methods used to assess the impacts of carbon prices in previous analyses can be broadly divided into two categories: computational general equilibrium (CGE) analysis and input-output (I-O) analysis. CGE models allows for changes in the production function. Thus, changes in input prices result in changes in demand for substitute inputs. Therefore, CGE models can be considered models for estimating impacts in the long run, where the input mix of energy and other factors can be adjusted. In contrast, simple I-O models, which assume fixed production functions, are best used for estimating impacts in the short run, where the input mix of energy (and other inputs) cannot be altered.
Previously, I-O models have been used intensively in Japan to estimate the change in commodity prices due to a carbon tax. In most of these analyses, the focus is directed toward the entire economy or final consumption of goods and services. The competitiveness issue for the Japanese industry under carbon prices, however, has not been examined in detail.
For example, Sugimoto (1995) uses the projected I-O table for 1989 and applies a carbon tax of \22,000/t-C (US$220 equivalent). The top three price-increasing industries were electric power, gas, and water supply (12.75 percent); ceramic, stone, and clay products (10.18 percent); and iron and steel (7.01 percent). 1 Fujikawa (2002) uses the 1995 I-O table and applies a tax rate of \10,000/t-C (US$100).
The classification system used in the analysis involves 184 industries. The analysis shows that prices of coal products, petroleum refinery products, steel-related industries, and chemical industries rise disproportionately. In a similar vein, Shimoda and Watanabe (2006) use the 2000 I-O table and apply a tax of \2,400/t-C. They find results similar to those of Fujikawa (2002) using 104 industries. Nakamura and Kondo (2004) analyze the impact of a carbon tax using the 1995 I-O table. The classification system used in the analysis involves 397 industries and focuses on the overall impacts to the Japanese economy and employment by allowing substitution between 1 The analysis uses 29 sectors.
3 domestic and imported goods. Nakamura and Kondo (2004) find that a carbon tax reduces the production of EITE and domestic employment. Morgenstern et al. (2004) focus on the -actual‖ burden of carbon pricing and the composition of the total cost increase. Using the1992 U.S. I-O table, they find that EITE industries may face disproportionately higher production costs. As for the decomposition of the total cost increase, they verify that the source cost increase differs with industry (i.e., some industries face high costs due to direct emissions, whereas others face high indirect and intermediate good costs). More recent work by Adkins et al (2012) updates the earlier work and finds similar impacts.
In sum, the disproportionate impact of carbon pricing on energy-intensive industries has repeatedly been verified in Japan and the U.S.. However, previous Japanese studies have not investigated the effects of an exemption or rebating program for EITE industries.
One exception is Japan's Central Environment Council, whose analysis focuses on the reduction of the price increase due to a tax exemption program for energy-intensive industries (Chuo Kankyo Shingikai 2005) . By implementing a tax exemption program, it finds that the price increase is moderated significantly, thereby preserving the competitiveness of energyintensive industries. The analysis has two major shortcomings: the aggregation of industries and the criteria for exemption. Regarding the first shortcoming, it analyzes 41 industries. The exemption program should include only trade-exposed industries. However, the aggregation of industries would allow many nontrade-exposed industries to be exempted from the carbon price as well. Thus, more disaggregated industrial classification is needed to assess the impact of carbon pricing. The second and more critical shortcoming is related to the criteria identifying the industries eligible for the exemption program. In the analysis, Chuo Kankyo Shingikai (2005) identifies industries by broad qualitative criteria without regard to their true energy intensity or trade exposure. For example, coal and coke used by the iron and steel industries is exempted from taxation altogether, as is heavy fuel oil used by the agricultural, forestry, and fishery industries. Furthermore, energy-intensive manufacturing can receive a rebate of up to 50 percent of the total carbon tax payment. 2 2 In the report, other exemptions are included, such as a low-income household exemption, cold district household rebates, a small firm exemption, and an exemption of the power industry.
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This paper uses updated and quite detailed data to examine the competitiveness issues the Japanese economy may face under carbon pricing regulations. We use the sector-detailed classification (401 sectors) of the 2005 I-O table and adopt an approach similar to that of Morgenstern et al. (2004) to decompose total cost. This method allows us to disentangle the cost increase into three pieces: direct cost, indirect cost, 3 and intermediate good cost. However, we use a different method-based on the concept of embodied environmental burden intensity-to calculate total cost (Nansai et al. 2002) . This concept allows us to avoid obtaining negative values when calculating intermediate cost.
Then we compare two sets of criteria-Waxman Markey and E.U.-ETS-to determine which EITE sectors are eligible for the exemption program. We also investigate the extent to which the cost impacts can be dampened if the Waxman Markey bill or E.U.-ETS rebate programs are applied to the Japanese economy.
The remainder of the paper is organized as follows. Section 2 illustrates the model and the methods of analysis. In Section 3, we explain the data. Section 4 presents the results, including the results from the analysis of the rebate programs. Section 5 concludes.
Model for the Calculation and Methods for Identifying EITE Industries
In this section, we briefly explain the basic model that we use to calculate the cost increases due to carbon pricing. Then, we explain the two methods used to identify EITE industries (Waxman Markey and the E.U. method). Finally, we explain the simulation method used to estimate the impact of the rebate program on EITE industries.
Calculating the Carbon Cost Increase 4
We use the concept of embodied environmental burden emissions intensity to calculate the total cost due to the introduction of carbon pricing (Nansai et al. 2002) . 5 This concept allows 3 Indirect cost is the cost from the use of goods from the following three sectors: (a) electrical power for enterprise use, (b) onsite power generation, and (c) steam and hot water supply. 4 We assume that the carbon tax or emissions trading will be enforced downstream rather than upstream.
5 In Morgenstern et al. (2000) , some industries had negative intermediate costs. In theory, the introduction of carbon pricing will raise either total cost, indirect cost, or intermediate cost. However, the reduction of costs is unanticipated. We use the concept of embodied environmental burden emissions intensity because it is consistent with theory.
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for the calculation of total emissions, consisting of direct emissions, indirect emissions from electricity and hot water/steam usage, and emissions embodied in intermediate goods.
We start by calculating total CO 2 emissions for each industry. Total CO 2 emissions refer to the sum of direct and indirect emissions from the usage of electricity and hot water/steam. 
Here, f e is the CO 2 emissions coefficient for three types of energy and jf Q is the amount of energy f consumed by industry j . The sum of direct and indirect emissions, divided by total domestic production, gives the amount of CO 2 emitted to produce one yen's worth of commodity, or simply 6 The 13 types of fossil fuels used in the analysis are: coal, crude oil, natural gas, heavy fuel oil A, heavy fuel oils B and C, kerosene, diesel oil, gasoline, jet fuel, naphtha, liquefied petroleum gas, gas supply, and coke. 7 The consumption of fossil fuels is divided into two categories: combustion and feedstock. Combustion refers to fossil fuels consumed as an energy source, with resultant CO 2 emissions. On the other hand, feedstock refers to the consumption of fossil fuels as an input in the production of other goods. For example, naphtha consumed by the chemical fertilizer sector is used as a raw material to produce chemical products. Thus, in the analysis, we use combusted fossil fuels to estimate equation 1.
The product of emissions intensity and the carbon price (tax rate) gives the increase in cost per unit of output. The total cost increase due to the carbon price is calculated using this product.
Next, the total cost is constituted of -direct‖ payment, the usage of electricity and hot water/steam, and -indirect‖ payment of carbon pricing through increased prices of inputs (intermediate goods 
where X is the vector of total production, I is the identity matrix, A is the input coefficient matrix, and Leontief inverse represents how much input is needed to produce an additional unit of output for industry i . For example, to produce one unit 8 of steel, inputs such as iron ore, coal, electricity, etc, are needed. We can calculate the total CO 2 emitted in the production of an extra unit of output using the Leontief inverse.
The input needed to produce one unit of i industry's good Z is calculated as 
The concept of embodied environmental burden is expressed by equation 6. Implementing a carbon price, t , will increase the total cost per output depending on the size of per-output total 7 emissions. Industries relying on energy-intensive commodities (i.e., those with higher total emissions) will bear higher per-output total costs and vice versa.
This formulation depicts the total cost of carbon pricing to produce one unit of industry i ‗s commodity. In other words, this value is the percentage of total cost increase per unit of output.
Finally, the cost increase for industry j is the sum of direct cost 
The first type of cost imposed by carbon pricing is the direct cost. The direct cost is the cost that the industry directly bears as a result of the combustion of fossil fuels. This is calculated using the formula
The second type of cost is the indirect cost, i.e., the cost from the use of goods from the following three sectors: electrical power for enterprise use, onsite power generation, and steam and hot water supply. Indirect cost is calculated as
We assume that the electricity used by every industry has the same carbon emissions intensity. In other words, the emissions coefficient for electricity does not differ with industry. Morgenstern et al. (2004) use different emissions coefficients for electricity usage for each industry. For example, the aluminum industry, whose facilities are often located near hydro-power plants, uses more hydro-generated electricity than other industries.
The total cost, direct cost, and indirect cost can be calculated directly from the available data. Unfortunately, the intermediate good cost cannot be easily derived from the available data.
However, using equation 7, we can obtain the intermediate good cost. In other words, the intermediate good cost is the residual of total cost minus direct and indirect cost. 
Waxman-Markey
and,
E.U.-ETS Provision of EITE Industries
The E.U.-ETS is in the transition stage, moving from allocating emissions permits by grandfathering to auction. In this transition, the E.U.-ETS is planning to give free allocations to EITE industries based on industry-wide benchmarks.
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The EITE industries are identified by combining two indices-carbon intensity and trade intensity-to make three criteria. The calculation of each index is
The largest difference between the E.U. criteria and those of Waxman Markey is the relatively greater importance of trade intensity in the E.U. system. Other differences are: the price of carbon used in the calculation, the inclusion of energy intensity, and the denominator of carbon intensity and GHG intensity.
Simulation of Rebate Program
The industries identified as EITE by the Waxman Markey or E.U. criteria are subject to special treatment for compliance. Under Waxman Markey, firms would be able to receive rebates according to direct and indirect emissions. The eligible industries are estimated to receive 85 percent rebates. At the same time, the European Union is planning to allocate free emissions permits covering direct emissions only. However, the allocation will be based on benchmarks that are currently under calculation. Thus, modeling the E.U.-ETS is very difficult at this time.
For simplicity, we assume that the industries identified by the Waxman Markey criteria will receive an 85 percent rebate or pay a carbon price of \2,200/t-C for direct and indirect emissions. As for the E.U. simulation, we assume an 85 percent rebate for direct emissions only (i.e., a carbon price of \2,200 t-C for direct emissions and a carbon price of \14,667 t-C for indirect emissions).
The change in carbon price for EITE industries will affect other industries by reducing the price of intermediate goods. Thus, the rebate program will affect other industries that are not directly covered by the program.
Data
This section briefly describes the data used in the analysis. Specifically, we use the 2005 Japanese I-O table and the Table of Values and Quantities (TVQ) for the analysis. Table   The Japanese baseline I-O table is Concerning the data used in the analysis, the following data are collected from the I- O   table: interindustry transaction table, final demand, domestic production, total imports, total exports, and value added. The first three are used in calculating the total cost increase due to carbon pricing. The remaining three are used to identify the EITE industries.
Japanese I-O

Tables of Values and Quantities
The quantity of inputs purchased by each industry is reported in the TVQ, which identifies two types of energy: combustible energy and noncombustible energy. Combustible energy refers to energy that contains carbon that is released when the energy source (i.e., fossil fuels) is combusted. Noncombustible energy refers to energy whose use does not release carbon;
instead, the production of noncombustible energy releases carbon into the atmosphere.
The TVQ reports 13 types of combustible energy: coal, crude oil, natural gas, heavy fuel oil A, heavy fuel oil B and C, kerosene, diesel oil, gasoline, jet fuel, naphtha, liquefied petroleum 11 The finest industrial classification is referred to as the base table.
gas, gas supply, and coke. In contrast, the TVQ lists three noncombustible energy sources:
electric power for enterprise use, onsite power generation, and steam and hot water supply.
The direct CO 2 emissions can be calculated using information from the TVQ. Similarly, indirect CO 2 emissions are calculated by using the emissions coefficients and the amount of purchased noncombustible energy.
The Structural Survey of Energy Consumption in Commerce and Manufacturing
Ho et al. (2008) point out that the combustion ratio differs among fuels and industries.
Therefore, adjustment of the input of fossil fuels is needed. The I-O 
Results
In this section, we present the results of the three calculations of percentage cost increase.
First, we present the results for the baseline model or the model without any rebating program.
Then, we present the results for the W.M. rebate program followed by the results for the E.U.
rebate program. Overall, our analysis replicates the total CO 2 emissions for the Japanese economy reasonably well. 
Baseline Model
The impact of a carbon tax of \14,667/ t-C is estimated to increase final demand expenditure by \5.351 trillion (US$53.5 billion). This is an increase of 0.551 percent of total domestic production or 1.058 percent of the gross domestic product. Among others, pig iron, crude steel, and cement face major cost increases. Pig iron, ranked first in the list, faces a cost increase as high as 29.9 percent. Thus, carbon pricing may have significant impacts on the competitiveness of the industry. In the case of industrial soda chemicals, ranked last among the top 20, the cost increase is less than 5.5 percent. Because we have 401 sectors in our analysis, the cost increase is less than 5.5 percent for most industries.
14 Figure 1 shows the -uneven‖ burden of carbon pricing. The majority of industries face total cost increases of less than 5 percent. Thus, only a few sectors will face severe total cost increases. 13 The model presented in Section 2 has one possible shortcoming. The energy sources are limited to 13 major sources. Thus, other types of fossil fuels, such as coke oven gas, blast furnace gas, petroleum coke, and so on, are excluded. As a consequence, the total CO 2 emissions from the entire Japanese economy can be considered underestimated. The model used in this paper yields an estimate of CO 2 emissions of 1,337.8 million tons. The Ministry of the Environment reports that emissions from fossil fuel combustion is 1,290.6 million tons, whereas Nansai and Moriguchi (2009) and Nakano (2009) estimate total CO 2 emissions based on the I-O table as 1,344.2 million tons and 1,399.6 million tons, respectively. In sum, the estimate of CO 2 emissions in this model falls between the estimate announced by the Japanese government and calculations based on the I-O table. Therefore, the underestimate appears to be negligible. 14 The average increase in total cost is estimated at 1.999 percent.
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from the increase in direct cost-fuel combustion. At the same time, for the compressed gas and liquefied gas case, the increase mainly arises from indirect cost-that is, electricity input.
Moreover, in the case of the steel pipes and tubes sector, most of the cost increase arises from the increase in the intermediate good cost. Thus, if we focus only on fossil fuel combustion, we will draw incomplete conclusions.
Simulation of a Waxman Markey-Type Rebate Program 15
The Japanese industries eligible for the type of rebate program proposed in the United
States are listed in Table 2 The listed sectors are entitled to a rebate of 85 percent of total carbon costs under the W.M. bill. Table 3 illustrates the cost increase by sector after the rebate program. For simplicity, we assume that, as a result of the rebate, the eligible industries face a cost increase of \2,200/t-C rather than \14,667/t-C. Compared with Table 1 , one can observe large changes in cost increases and rankings. Once the program is implemented, gas supply ranks number one in cost increase.
15 Appendix A presents the actual calculation method used to identify EITE industries. 16 The total number of industries used in this paper is 401; of those, 242 are manufacturing industries. However, the W.M. bill specifically exempts the petroleum refining industry. To be consistent with the W.M. bill, we therefore exclude the petroleum products and coal products industries from the list. 17 The carbon cost used in the analysis was $110 t-C rather than the $73.3 t-C specified in the W.M. bill.
As a result of the rebate program, the cost increase for the pig iron industry declines to 5.63 percent from 29.90 percent in Table 1 .
In Figure 2 , the distribution of the total cost increase is not as dispersed as in Figure 1 . This is because the rebate program reduces the carbon price impact for the entire economy. In other words, industries directly benefit from the reduced payment of the carbon price. Other industries also benefit indirectly from lower intermediate costs. Table 1 ). For the sectors whose cost increases are mainly due to direct cost and/or indirect cost, the rebate program has relatively large impacts. In contrast, for the sectors whose cost increases are mainly due to the intermediate good cost, the rebate program has relatively small impacts.
E.U.-ETS Criteria
For comparison, we use the E.U.-ETS criteria to identify EITE industries (Table 5 ). In contrast to U.S. criteria, more sectors are identified as EITE; specifically, 122 industries are eligible for the rebate using E.U.-type criteria. 18 Eighteen industries are found on both the U.S. and E.U. lists. Five industries are found only on the U.S. list: sugar, industrial soda chemicals, compressed gas and liquefied gas, pottery, china and earthenware, and clay refractories. These industries are not found on the list using E.U. criteria because the energy intensity for each of these industries is greater than 5 percent. Thus, the list using the Waxman Markey criteria is not a complete subset of the E.U. list.
19 Table 6 shows the sectors facing the highest ratio of cost increases under the E.U.-ETS rebate program. As before, gas supply is number one for total cost increase. Interestingly, the cost increases under the E.U. rebate program (Table 6 ) are relatively similar to those under the 18 The European Union has reported that 146 out of 258 industries would be eligible for rebates using the four-digit statistical classification of economic activities in the European Community (NACE). 19 In Appendix B, we briefly break down the reduction in total cost by the 5 industries specific to the U.S. list, the 18 industries both found on the U.S. and E.U. lists, and the 104 industries specific to the E.U. list.
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proposed U.S. rebate program (Table 3) , even though the number of covered industries is greater for the E. U. than for the U.S. Figure 3 shows the distribution of total cost increases using the E.U. rebate program. The distribution of total cost increase is not as dispersed as in Figure 1 ; rather the distribution appears quite similar to the U.S. case (Figure 2) .
In Table 7 , we list the 10 industries that experience the greatest cost reduction with the E.U. rebate program. This rebate program could have significant impacts for energy-intensive industries such as pig iron and cement. Table 8 summarizes the simulation results. With the E.U.-ETS criteria, the increase in cost is 1.33 percent, on average, whereas it is 1.29 percent with Waxman Markey criteria. Thus, although the differences are small, the Waxman Markey criteria are slightly more effective on average than the E.U.-ETS criteria in reducing the cost impacts. However, the minimum increase and maximum increase are slightly lower for the E.U. simulation. From the simulation results, the differences between the two rebate programs are clarified. The E.U. rebate program includes a wide range of industries with coverage for direct emissions only compared to the U.S. program, which includes a smaller number of industries with coverage for both direct and indirect emissions costs.
Conclusion
This study examines the impacts of carbon pricing on the Japanese economy in the short run using a detailed analysis based on the most recent I-O table. A major benefit of the I-O approach is that it allow us to distinguish the cost impacts associated with direct fossil fuel combustion as opposed to the use of electricity or intermediate goods.
We find that the cost impacts of carbon pricing vary dramatically by sector. We also find that the source of the cost increase differs by industry. For some industries, the fossil fuel price increases have the biggest impacts. For others, cost increases arise from increases in the prices of electricity and intermediate goods. We also find that carbon pricing can have significant impacts on some industries, such as pig iron or crude steel (converters). These industries face particular disadvantages in international competition because they compete so intensely with producers in nations without stringent carbon regulations.
One approach for addressing the competitiveness issues for the EITE industries is to introduce rebate program similar to the mechanisms used in the E.U. and included in the U.S. These results are best thought of as upper bound estimates of the cost increase. Our analysis focuses on the short run, before adjustments are possible. If prices of goods increase due to carbon pricing, both consumers and producers may substitute with other inputs. Hence, the cost increase with the CO 2 prices of \4,000 will likely be smaller than the results presented herein.
Also, in reality, the E.U. rebate is likely to be smaller than that used in our simulation. 20 In this analysis, we hypothetically used the Waxman Markey style rebate program for industries chosen with E.U. criteria. In Phase III of E.U.-ETS, as yet undefined benchmarks will be used to compensate for EITE industries. We could not use the benchmark method because the specifics are unknown at this time.
Future research should focus on alternative definitions of the eligibility criteria used for including industrial sectors in the rebate program. Because of different energy use patterns between the U.S. and Japan, we find that relatively few Japanese industries are eligible for the rebate program under the Waxman Markey energy intensity criteria. Relaxed criteria for energy intensity would potentially increase the number of eligible industries substantially. 20 Furthermore, indirect cost will probably be covered in the rebate program. However, at the present stage of negotiations, it is very difficult to estimate the coverage rates because the rates will differ among countries. 
CO 2 Intensity
We are unaware of any published GHG emissions data for the Japanese industrial sector. Rather than estimating the GHG emissions by industry, we limit our scope of GHG intensity to reflect CO 2 emissions only. Thus, we refer to this index as CO 2 intensity. The language used in W.M. and the E.U.-ETS differs in that W.M. uses shipment, whereas the E.U.-ETS uses gross value added for the denominator. Thus, we calculate two separate CO 2 intensities to reflect the difference. Data for both domestic production and value added are collected from the I-O table.
The carbon price used is \14,667/t-C. Using this value, the consistency of the model in Section 2 and the indices are maintained. However, to compare the results with other studies, the carbon price can be adjusted.
The data used to estimate emissions from each sector are from the TVQ, which lists the quantity of purchased fossil fuel, electricity, and hot water/steam. We estimate the amount of fossil fuel combusted because the TVQ lists purchased fossil fuel rather than combusted fossil fuel. Therefore, we create combustion coefficients for each industry from The Structural Survey of Energy Consumption in Commerce and Manufacturing (METI) . Finally, we use the emissions coefficient for each type of energy.
The sum, across industries, of the product of the quantity purchased, combustion coefficient, and emissions coefficient for each industry gives the total amount of emissions. However, this method is not appropriate for electricity for enterprise use, onsite power generation, and hot water/steam industries. If this method is applied to these three industries, the CO 2 emissions will be overestimated because these three industries are accounted for by indirect emissions of other industries. Thus, to avoid double counting, we adjust the direct emissions to zero for these three industries. The original energy intensity uses electricity cost rather than energy cost. This formula is used to make energy intensity consistent with CO 2 intensity. In CO 2 intensity, indirect emissions are defined as emissions embodied within electricity and hot water/steam usage. The data for fuel cost and indirect energy cost is from the interindustry transaction table within the I-O table.
 
Appendix B. Decomposition of Cost Reduction
In this appendix, we briefly investigate the differences in the total cost reduction due to coverage differential by the E.U. and U.S. criteria.
Using the W.M. criteria, we identified 23 industries as EITE compared to 122 industries based on the E.U.-ETS criteria. The simulation results in this paper showed that the impact of the rebate program was similar for W.M. and the E.U., even though the total number of industries covered was very different. The difference between the two simulations originated from the coverage of the rebate program; direct and indirect emissions for the U.S. program and direct emissions only for the E.U. program.
We found 18 industries on both the E.U. and U.S. lists. Five industries-sugar; industrial soda chemicals; compressed gas and liquefied gas; pottery, china, and earthenware; and clay refractories-occur only on the U.S. list. The inclusion of energy intensity in the U.S. criteria resulted in this difference. Therefore, the U.S. list is not a subset of the E.U. list.
We recalculated the cost reduction for the five industries that are unique to the U.S. list, the 18 industries that are found on both lists using the W.M. rebate, the 18 industries that are found on both lists using the E.U. rebate, and the 104 industries that are found only on the E.U. list.
The average contribution of each group is shown in the first column of Table   B1 . In the U.S. simulation, 89 percent of the cost reduction is contributed by the 18 industries found on both lists, whereas the remaining 11 percent is contributed by the five U.S.-specific industries. In the E.U. simulation, the 18 industries contribute 75 percent of the reduction in total cost, whereas the remaining 25 percent is contributed by the 104 E.U.-specific industries. This result implies that the success of the rebate program is dependent on the 18 industries found on both lists. Therefore, if the Japanese government introduces an original criterion in determining EITE industries, these 18 industries will need to be included for the rebate program to be successful. 
